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@ Stable growth hormoffM rrieasing feetor preparation. 

A growth hormone releasing factor (GRF) preparation, 
which has good stability, has human serum elbumin or 
glycine incorporated in it, with or without buffer. The amount 
of human serum albumin or glycine contained is usually 100 
meg to 30 mg per 100 meg GRF. The preparation may be In 
eolid or aolution form, and is preferably lyophilized. The 
amount of buffer, if added, is preferably enough so that pH of 
the preparation Is kept at from 2 to 7. More preferably, the 
preparation is leapt in a nftrogen gas atmosphera. The 
lyophllized praperation is raadily usable for, for example, 
injection. 
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STABLE GROWTH HORMONE RELEASING FACTOR PREPARATION 

This invention relates to a stable growth hormone 
releasing factor (hereinbelow abbreviated to 6RF) 
5 preparation; more precisely, it relates to a 6RP 
preparation containing hiiman serum albumin or glycine 
as a stabilizer. 

GRF is peptide purified and isolated by Gulllemln et al 

10 from the pancreas of a patient with pancreatic tumour 
showing symptoms of acromegaly. It has the primary 
structure of amino acids as follows: H-Tyr -Ala-Asp-Ala- 

„ Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu -Gly-Gln-Leu- 
Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile'-Het- Ser-Arg-Gln- 

1 5 Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-Arg-Ala-Arg-Leu 
-NH2 (Gulllemln, R., Brazeau, P., Poehlen, P., Esch, 
F,, Ling, , & Wehrenberg, B,: "Growth Hormone 
Releasing Factor from a Human Pancreatic Tumor that 
Caused Acromegaly"; Science, 218 ^ 585-587, 1982). It 

20 is later identified that it has exactly the same 
structure as GRF purified from the hypothalauaus, and 
the name "somatocrinin" in place of GRF has been 
offered. 

25 GRF has so far been Isolated and purified as peptides 
composed of 44, 40, 37 and 29 amino acids, and all of 
them have been confirmed to have growth hormone 
releasing activity. These peptides are expected to be 
administered temporarily or for a long period for 

30 diagnosis or medical treatment in clinical medicine 
(both human medicine and veterinary medicine). 

However, GRF is rather unstable and hardly preservable 
in solution. It is desirable for a pharmaceutical 
preparation to keep GRF in the form of a lyophilized 
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pr paratlon. But the lyophiliz d preparati n is still 
not satisfact ry, showing a significant reduction in 
tltre vhen preserved at room temperature over a long 
period or exposed to heating, humidity or light. One 

g of the causes is that methionine at position 27 of 
amino acids forming GRP is liable to be oxidized. 
Although attempts had been made to stabilize it by 
addition of antioxidants such as L-ascorbic acid, no 
lyophilized preparations with enough long-term 

-jQ stability have been obtained yet. 

After strenuous efforts to resolve the difficulty, the 
present inventors have found that human serum albumin 
or glycine greatly facilitates an improvement in 
-,5 stability of GKF and a preparation of practical use is 
obtained. This invention is based on this finding. 

According to a first aspect of the invention there is 
provided a growth hormone releasing factor (GRP) 
20 preparation comprising GRP, the preparation being 
characterized in that it comprises human serum albumin 
or glycine. 

According to a second aspect of the invention there is 
25 provided a method of stabilizing growth hormone 
releasing factor (GRP), the method being characterized 
by adding human serum albumin or glycine (and in either 
case optionally a buffer) to the GRP. 

3Q According to a third aspect of the Invention there is 
provided a growth hormone releasing factor (GRP) 
preparation comprising GRP, the preparation being 
characterized in that it comprises human serum albumin 
or glycine, for use in human or veterinary medicine. 
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According to a fourth aspect of the invention there is 
provided the use of a growth hormone releasing factor 
(GRP) preparation comprising GRF, the preparation being 
characterized in that it comprises human serum albumin 
5 or glycine, in the preparation of a pharmaceutical or 
veterinary agent. 

Any GRP may be used in the present preparation as long 
as it Is a peptide having growth hormone releasing 
10 activity. For example, it does not matter whether the 
nxamber of amino acids is 44, 40, 37 or 29. The GRF may 
comprise a mixture thereof. 

There is no limitation to the dosage form of the 
15 present GRP preparation. That is, it may be a solution 
or a solid preparation. A lyophllized preparation is 
preferable as a pharmaceutical preparation with long- 
term stability. It is more preferable that nitrogen 
gas be introduced into an ampoule of the lyophllized 
20 preparation. The lyophllized preparation of GRF 
concerned with this invention has a remarkable 
stability compared to preparations containing other 
additives. The preferred lyophllized preparation is 
also able to be freely dissolved at the time of use by 
25 addition of some appropriate dissolving solution such 
as distilled water for injection or physiological 
saline solution. Conveniently, this dissolution may be 
conducted just before use for injection. 

30 There is no critical limitation to the amount of human 
serum albumin or glycine to be added, but It will be 
appropriate to add from 100 meg to 30 mg per 100 meg 
GRF. 



In order to make the pr para t ion mor stable. It is 
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preferred to add buffer. Any buffer which is 
appropriate for medical preparations may be used, for 
instance, acetate, phosphate or citrate. In the case 
of a liquid preparation such as an injectable 

5 preparation or an intranasal drug, the amount of the 
buffer to be added may usually be enough to keep the 
preparation's pH at 2 to 7, preferably 2.5 to 5, taking 
the physical and chemical stability of GRP into 
consideration. In the case of a lyophilized 

10 preparation, the amount of addition of the buffer may 
be such that the pH of the preparation is kept within 
the same range as above, after re-dissolution. The 
prfesent preparation may further contain additives such 
as an isotonizer, a soothing agent and an excipient. 

15 

The present preparation may be prepared by any 
appropriate method; they will be familiar to those 
skilled in the art. For example, in the case of an 
injectable preparation, human serum albumin or glycine 

20 is simply added to distilled water for injection or to 
an appropriate buffer, then GRF is added to it until it 
is dissolved and then the solution is subjected to 
filtration for sterilization. The solution thus 
obtained may then be lyophilized in a conventional 

25 manner. If necessary, nitrogen gas is introduced into 
an ampoule to obtain an injection preparation 
lyophilized and kept under nitrogen. 

It will be understood that the present invention 
30 includes other forms of sterile preparations. 

This invention is illustrated by the following 
experiments and examples. 
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Experiment 1 

An exp rlment was conducted in ord r to confirm the 
stabilizing effect of this invention. Various 
stabilizers were dissolved in aqueous solutions 

5 containing GRF (1-44) and lyophllized, and then 
nitrogen gas was introduced. Then, examination was 
made for the qualities listed in Table 1. It was found 
that the lyophilized preparation to which human serum 
albumin or glycine had been added showed a remarkable 

^0 stability compared to those to which other stabilizers 
had been added. - 
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Exp riment 2 

An experiment was conducted in order to confirm the 
stabilizing effect of this invention. Various 
stabilizers were dissolved in phosphate buffer 
solutions containing GRF (1-29). These solutions were 
lyophilized and nitrogen gas was introduced. Then 
examination %»as made for the items listed in Table 2. 
It was found that the stability of GRF (1-29) was 
0 increased by the addition of human serum albumin or 
glycine . 



on the other hand, the lyophilized preparations added 
cysteine or sodium thiosulphate showed a decrease of 
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Some examples are now given. The invention is not 
limited to them. 

Example 1 

5 200 rog of human serum albumin was added to 10 ml of 
acetic acid-sodium acetate buffer at pH 5^ and then 10 
mg of GRF (1-44) was dissolved. After this solution 
was filtered through a sterile filter and dispensed as 
100 mcl of solution per 4 ml glass vial and 

10 lyophilized. After lyophilization, the vial was closed 
under a nitrogen atmosphere. A stable lyophilized 
preparation for injection was thus obtained. 

Example 2 

^5 100 mg of human serum albumin was added to 50 ml of 
phosphoric-citric buffer at pH 3, and then 10 mg of GRF 
(1-44) was dissolved. After this solution was filtered 
through a sterile filter and dispensed as 500 mcl of 
solution per 4 ml glass vial and lyophilized. After 

20 lyophilization, the vial was closed under a nitrogen 
atmosphere. A stable lyophilized preparation for 
injection was thus obtained. 

Example 3 

25 400 mg of glycine was dissolved in 50 ml of distilled 
water for injection, and then 10 mg of GRF (1-44) was 
dissolved. After this solution was filtered through a 
sterile filter and dispensed as 500 mcl of solution per 
4 ml glass vial and lyophilized. After lyophllization, 

30 the vial was closed under a nitrogen atmosphere. A 
stable lyophilized preparation for Injection was thus 
obtained. 



Example 4 

4 mg of GRF (1-29) was dissolved in 20 ml of 1/10 M 
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phosphate buffer at pH 5, and then 40 mg of human serum 
albumin was added. After this solution was filtered 
through a sterile filter and dispensed as 500 mcl of 
solution per 4 ml glass vial and lyophilized. 

5 

After lyophilization, the vial was closed under a 
nitrogen atmosphere. A stable lyophilized preparation 
for injection was thus obtained. 

■JO Example 5 

4 mg of GRP (1-29) was dissolved in 20 ml of 1/10 M 
phosphate buffer at pH 5, and then 40 mg of human serum 
albumin and 280 mg of sodium chloride were added. 
After this solution was filtered through a sterile 
filter and dispensed as 500 wcl of solution per 4 ml 

1 3 

glass vial and lyophilized. 

After lyophilization, the vial was closed under a 
nitrogen atmosphere. A stable lyophilized preparation 
20 for injection was thus obtained. 

Example 6 

4 mg of GRP (1-29) was dissolved in 20 ml of 1/10 M 
phosphate buffer at pH 5, and then 40 mg of hixman serum 
albumin and 360 mg of sodium chloride were added. 

2 5 

After this solution was filtered through a sterile 
filter and dispensed as 500 mcl of solution per 4 ml 
glass vial and lyophilized. 

30 After lyophilization, the vial was closed under a 
nitrogen atmosphere. A stable lyophilized preparation 
for injection was thus obtained. 



Example 7 

4 mg of GRF (1-29) was dissolved in 20 ml of 1/10 M 
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phosphate buffer at pH 5, and then 40 1119 of human serum 
albumin and 400 mg of mannltol were added. After this 
solution was filtered through a sterile filter and 
dispensed as 500 mcl of solution per 4 ml glass vial 
and lyophlllzed. 

After lyophilizatlon, the vial was closed under a 
nitrogen atmosphere. A stable lyophlllzed preparation 
for Injection was thus obtained. 



10 



Example 8 

20 mg of GRF (1-29) was dissolved in 20 ml of I/10 M 
phosphate buffer at pH 5, and then 40 mg of human serum 
albumin was added. After this solution was filtered 
15 through a sterile filter and • dispensed as 500 mcl of 
solution per 4 ml glass vial and lyophlllzed. 

After lyophilizatlon, the vial was closed under a 
nitrogen atmosphere. A stable lyophilized preparation 
20 for injection was thus obtained. 

Example 9 

20 mg of GRF (1-29) was dissolved in 20 ml of 1/10 M 
phosphate buffer at pH 5, and then 200 mg of human 
25 serum albumin and 280 mg of sodium chloride were added. 
After this solution was filtered through a sterile 
filter and dispensed as 500 mcl of solution per 4. ml 
glass vial and lyophilized. 

30 After lyophilizatlon, the vial was closed under a 
nitrogen atmosphere. A stable lyophilized preparation 
for injection was thus obtained. 

Example 10 

20 mg of GRF (1-29) was dissolved in 100 ml of 1/10 H 
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phosphate buffer at pH 5, and th n 200 mg of human 
serum albumin and 1.4 g of sodium chloride were added. 
After this solution was filtered through a sterile 
filter and dispensed as 2.5 ml of solution per 4 ml 
5 glass vial and lyophilized. 

After lyophilization, the vial was closed under a 
nitrogen atmosphere. A stable lyophilized preparation 



10 
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CLAIMS 

1. A growth hormone releasing factor ( 6RF ) 
preparation comprising GRP, the preparation being 

5 characterized in that it comprises human serum albumin 
or glycine. 

2. A preparation as claimed in Claim 1, characterized 
in that it contains buffer. 

10 

3. A preparation as claimed in Claim 2, characterized 
in that the buffer is of such a nature and present in 
such an amount that the pH of the preparation is from 2 
to 7. 

15 

4. A preparation as claimed in Claim 1 or 2 
characterized in that it is lyophilized. 

5. A preparation as claimed in Claims 2 and 4, 
20 characterized in that the buffer is of such a nature 

and present in such an amount that the pH of a solution 
of the lyophilized preparation has a pH of from 2 to 7. 

6. A preparation as claimed in any one of Claims 1 to 
25 5, characterized in that it is kept in an atmosphere of 

nitrogen gas. 

7. A method of stabilizing growth hormone releasing 
factor (GRP) the method being characterized by adding 

30 human serum albumin or glycine (and in either case 
optionally a buffer) to the GRP. 



8. A method as claimed in Claim 7, characterized by 
lyophilizing the preparation so formed. 



1* 0189673 

9. A method as claimed in Claim 7 or 8, characteriz d 
in that the buffer, when present, is of such a nature 
and pr s nt in such an amount that the pH of the 
preparation so formed, or in the case of a lyophilized 
preparation the pH of a solution of the lyophilized 
preparation so formed, is from 2 to 7. 

10. A method as claimed in Claim 7, 8 or 9, 
characterized in that the preparation so formed is kept 
in an atmosphere of nitrogen gas. 
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